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Abstract 



This paper presents findings from a study of the experiences and outcomes of older and 
younger community college students. We developed a discrete-time hazard model using 
longitudinal transcript data on a cohort of first-time community college students in Florida to 
compare the impact of enrollment pathways (such as remediation) and enrollment milestones 
(such as attaining a certain number of credits) on educational outcomes of older students — those 
who entered college for the first time at age 25 or later — with those of traditional- age students. 
Results suggest that reaching milestones such as obtaining 20 credits or completing 50 percent of 
a program is a more important positive factor affecting graduation probabilities for younger 
students than it is for older students. We also found that although enrollment in remedial courses 
decreases the odds of graduating for all students, older students who enroll in remediation are 
less negatively affected than are younger ones who do the same. 
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I. Introduction 



Community colleges are an important entry point to postsecondary education for adults 
with no previous college education (Cohen & Brawer, 1996). In fall 2002, adults between age 25 
and 64 represented 35 percent of full-time-equivalent (FTE) enrollments at two-year public 
colleges, compared with only 15 percent of FTE undergraduate enrollments at four-year public 
institutions (U.S. Department of Education, 2003). While enrolled, older students are more likely 
than younger students to be working, married, caring for children, and less engaged with 
traditional-age students in the college (Choy & Premo, 1995; Horn & Carroll, 1996). They are 
also more likely to attend part time, to enroll in an occupational rather than an academic 
program, and to seek an occupational certificate rather than pursue an associate degree or 
transfer to a four-year institution (Bailey et al., 2003). Not surprisingly, Adelman contends that 
“one demographic variable makes an enormous difference in the distribution of virtually any 
postsecondary outcome or process — age at the time of first entry to postsecondary education” 
(Adelman, 2005, pp. 119). 

The factors associated with older students can certainly affect enrollment patterns, 
enrollment intensity, and the probability of completing a degree (Choy, 2002a). In fact, based on 
data from the Beginning Postsecondary Students Longitudinal Study, we found that 60 percent of 
older first-time community college students, compared with 40 percent of younger first-time 
students, did not earn any credential or transfer after six years. This gap in graduation and 
transfer rate probabilities could be better understood if we recognized how enrollment pathways 
(such as remediation) and enrollment milestones (or intermediate outcomes) affect these 
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educational outcomes and whether they affect older and younger students differently. For 
example, enrollment patterns and intensity can determine when students reach an educational 
milestone, such as earning a certain number of credits or finishing a certain percentage of their 
program (McCormick, 1999). Whether and when an older student achieves various educational 
milestones can have an impact on her graduation probability, whereas milestone achievement 
does not have the same effect for younger students. In addition, enrollment in remedial classes is 
an educational pathway that may also have a different impact on the probability of attaining a 
positive outcome for older and younger students, and, indeed, close to 60 percent of the first-time 
community college students in the National Education Longitudinal Study 1988-2000 took at 
least one remedial course. 1 

In this study, we used longitudinal unit record transcript data on a cohort of first-time 
community college students in Florida to determine whether enrollment pathways and milestones 
had the same impact on the conditional probability of graduating for older students as they did 
for younger students. Besides providing insight into an important group of community college 
students, this study presents a model for analyzing student enrollment patterns and milestones 
using longitudinal unit record data. The remainder of the paper is organized as follows: The next 
section presents basic background about the topic and a literature review. Section III describes 
the Florida data and presents the theoretical foundations for the model. Section IV provides 
results from our single risk discrete-time hazard models, and Section V presents our conclusions, 
including implications for practice. 



1 Authors’ calculations from National Education Longitudinal Study 1988-2000. 
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II. Review of the Literature 



College completion and dropout rates have long been a central preoccupation of research 
on higher education. The general consensus among educators and researchers is that students 
who have stronger high school records, who come from higher income families, whose parents 
also went to college, who do not delay college entry after high school, who attend full time and 
receive some form of aid, and who do not intermpt their college studies are more likely to 
graduate. The most widely used conceptual frameworks of persistence and completion developed 
by education researchers are based on Tinto’s Student Integration Model (1993) and Bean’s 
Student Attrition Model (1985). The central implication of their models is that institutions should 
try to foster the academic and social engagement of their students in and with the college in order 
to maximize persistence and retention rates. Bean and Metzner (1985) provide a theoretical 
framework maintaining that nontraditional students (older, part-time, and commuter students) are 
more negatively affected by environmental factors than they are positively affected by social and 
academic integration, and, therefore, they are more likely to interrupt and drop out than are 
traditional students. 

There is a growing empirical literature on student pathways into and through higher 
education that uses Tinto’s and Bean’s models as theoretical frameworks. Some studies have 
examined the movement of students across educational sectors — high school to college, 
community college to baccalaureate, etc. — whereas others have looked at retention within 
particular levels of higher education, and still others have done both (e.g., Adelman, 2006; 
Cabrera, Burkum, & La Nasa, 2005; Choy, 2002b). What these studies have in common is that 
they track cohorts of students over time, examine the “critical filter points” where students drop 

2 These models have generated a large amount of research that has been thoroughly summarized by Pascarella and 
Terenzini (2005). 
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out, and seek to understand the determinants of success both for students generally and for 
particular groups. This work has been facilitated by the availability of longitudinal datasets such 
as High School and Beyond (HS&B), National Education Longitudinal Study (NELS), and 
Beginning Postsecondary Students Longitudinal Study (BPS). 

An influential part of this literature has tied achieving credit milestones to earning 
credentials. One study by the National Center for Education Statistics (NCES) (McCormick, 
1999) focused on credit attainment as an intermediate outcome for students seeking a bachelor’s 
degree. The author argued that credit accumulation provides a basic measure of progress through 
postsecondary education and offered information on enrollment intensity, persistence, retention, 
success, and time-to-degree. The researcher used HS&B 1980-1993 data to find that four-year 
students who completed at least 20 credits in their first year averaged about 86 credits overall. 
Completing 30 credits in the first year boosted the average to 128 credits overall. Linking these 
findings to bachelor’s degree completion, 45 percent of those with fewer than 20 credits in year 
one (but more than 10) completed that degree, while 91 percent of those who earned 30 credits in 
the first year completed a bachelor’s. 

Moreover, consistently throughout other studies published by NCES, community college 
students who earned fewer than 10 college credits were removed from the samples analyzed 
(Adelman, 1999, 2004, 2005, 2006). These students were called “incidental students” and 
considered to be not committed to pursuing a postsecondary credential. Implicit here is the 
notion that earning at least 10 college credits — reaching this educational milestone — is an 
intermediate outcome that substantially impacts the probability of graduation or transfer. There is 
no literature, however, that focuses on the differential impact of credit attainment on older and 
younger students. 
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Similarly, research results on remediation suggest that such study is merited. Researchers 
have argued that passing gatekeeper classes, such as remedial and initial college-level courses, 
can substantially increase the probability of earning a secondary credential (Adelman, 2006; 
Bailey & Alfonso, 2005). In particular, remediation or developmental education is a necessary 
part of the enrollment path for many community college students. Research on remediation, 
although focusing largely on remediation at four-year schools, suggests that students who enroll 
in developmental courses graduate at lower rates than those who start in regular credit courses 
(Bailey & Alfonso, 2005). Low reading skills are also seen as a significant barrier to completion, 
as students need extensive remediation of reading and writing skills. In addition, it has been 
shown that the more remedial courses a student is required to take, the less likely the student is to 
earn a degree (Adelman 1999). It is interesting to note that recent contrasting research on 
California community colleges found that remedial classes are positively associated with second- 
term retention in college and completion of a transfer-level class (Jepsen, 2006). Moreover, when 
the author isolated the effect for younger and older students, he found that remedial classes were 
negatively related to the probability of transferring for younger students, whereas for older 
students the classes were positively related to that probability or to the receipt of a degree or 
certificate. The later results suggest differential effects for younger and older students. 

As noted above, many studies use longitudinal data to estimate the probability of 
completing college. However, most of these studies look only at two points in time. First, when 
students start their postsecondary education, researchers collect a set of relevant covariates 
presumably associated with completion rates, like gender, race/ethnicity, socioeconomic status 
(SES), test scores, and institutional characteristics. After a given amount of time has passed to 
allow students to graduate, researchers again collect data to estimate the direct effect of these 
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factors on some combination of policy-relevant educational outcomes, such as graduation, drop- 
out, persistence, or transfer. This strategy masks fundamental variation that could explain degree 
completion because factors such as enrollment patterns are likely to change over time. Event 
history modeling, or survival analysis, is specifically designed to study the occurrence and 
timing of events (Allison, 1984; Singer & Willett, 2003) and thus is appropriate for handling the 
dynamic nature of the higher education process (DesJardins, 2003). By using information that is 
revealed during the educational process, event history models allow researchers to dynamically 
measure the impacts of intermediate outcomes and enrollment pathways on some final outcome. 
Although not prevalent in the higher education literature, and almost absent from community 
college research, the method has been used in a number of studies to model dropout and 
completion among college students (DesJardins, Ahlburg, & McCall, 1999; Ishitani, 2003; 
Johnson, 2006; Scott & Kennedy, 2005). None of these studies, however, used the method to 
examine how remediation and other course-taking patterns and intermediate outcomes, such as 
credit attainment, affect the final educational outcomes of community college students. 

This paper contributes to the literature by applying the event history method to the study 
of the impact of enrollment pathways and milestones on student success among community 
college students. The question we sought to answer is whether remedial pathways and 
intermediate outcomes (milestones) have the same impact on the conditional probability of 
graduating for older students as they do for younger students. Specifically, we aimed to 
determine: (1) how the attainment of certain educational milestones affects the probability of 
graduation for older community college students compared with traditional-age students at 
community colleges, (2) to what extent enrollment in developmental education is a barrier to 
completion for older students compared with younger students, and (3) how the timing of 
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completing of the first college-level math or writing class affects the probability of graduation 
for older and younger students who have enrolled in developmental education courses. 

III. Data and Empirical Model 

III. a Dataset and Variables 

This study draws on unit record data on 42,641 first-time, degree- seeking Florida college 
students who enrolled in a college-credit course at one of Florida’s 28 community colleges in the 
fall of the 1998-1999 academic year. The dataset tracks enrollment by students at Florida 
community colleges through spring 2004 (17 trimesters, where a trimester is a fall, spring, or 
summer term). It includes information on the demographic characteristics of all entering 
students, including age, gender, race/ethnicity, previous education, and college placement test 
scores. It also includes basic transcript information with credits attempted and completed by 
term, full- or part-time enrollment status, program of study, credentials earned, and amount and 
type of financial aid received in the first semester. 

We removed any students who were formerly in dual high school/college enrollment 
programs and were now out of high school and officially in college. We also restricted the 
sample to students who were between age 17 and 65 on September 1 of their first term of college 
(fall 1998). Finally, we limited the younger student group to those who entered college between 
age 17 and 20, while the older group remained those students who entered between age 25 and 
65. This restriction addresses the fact that students who begin at age 23, for example, would 
technically be older students by their third year of study. Therefore, our analysis compares 
students who enrolled at a traditional age and remained traditional-age students for 15 of the 17 
trimesters with students who enrolled at an older age and remained nontraditional-age students 

3 We lost 3,619 observations with this restriction. 
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for the entire span of data collection. All of these modifications resulted in a sample of 29,421 
traditional- age students and 5,652 older students. 

Table 1 summarizes the variables that we used in the analysis. The group of older 
students in the cohort had a larger proportion of female students, a larger proportion of Black and 
White students, and a smaller proportion of Hispanic students than did the younger group. Most 
striking are the differences between a student’s receipt of a high school diploma or a GED: older 
students were more likely to have received a nontraditional secondary credential. There are 
interesting differences in the math and verbal test scores of older and younger students as well. 4 
Traditional-age college students, on average, scored about 87 points higher than older students 
on mathematics placement exams, but they scored about 29 points lower on tests of verbal skills. 
This discrepancy could result from older students’ being away from formal mathematics 
education for an extended period of time, whereas their verbal scores may have improved over 
time since vocabulary and language skills are used in work and everyday life. 



4 Students report SAT or ACT test scores upon enrollment, and if they did not take these tests, they must take a 
college placement test at their institution. Scores for placement tests were all converted to an SAT scale (200-800) 
using the test makers' formulas. 
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Table 1: Characteristics of First Trimester Students 



Characteristic 


Younger 


Older 


Difference 


Female 


52.38% 


59.34% 


-6.96* 


Age 


18.25% 


33.93% 


-15.68* 


Race/Ethnicity 


Black 


16.59% 


18.84% 


-2.25* 


Asian or Pacific Islander 


2.86% 


2.25% 


0.61* 


Hispanic 


19.25% 


15.82% 


3.43* 


American Indian 


0.46% 


0.65% 


-0.19 


White 


60.48% 


62.31% 


-1.84* 


Unknown Race/Ethnicity 


0.36% 


0.12% 


0.24* 


U.S. Citizen 


88.79% 


82.61% 


6.18* 


High School Credential 


HS Diploma 


85.67% 


68.00% 


17.67* 


GED 


6.06% 


26.85% 


-20.78* 


Other HS Credential 


0.57% 


0.09% 


0.48* 


Placement Test Scores (200-800 scale) 


Mathematics 


415.17 


327.68 


87.50* 


Verbal 


447.38 


476.00 


-28.62* 


Received Federal Aid in Term 1 


26.73% 


35.93% 


-9.20* 


Tuition in Term 1 


1309.68 


1316.47 


-6.79* 


Full-time Term 1 


65.55% 


31.00% 


34.55* 


Program Length in Term 1 (credits) 


60.38 


58.88 


1.50* 


Number of Observations' 


29,421 


5,652 





* Denotes significance at 0.01, two-tailed test, unequal variances. 

t Sample sizes are slightly smaller for High School Credential variables due to missing information. 



As the first term of college is decidedly important. Table 1 also presents a set of student 

characteristics in the first trimester of college enrollment. 5 We first note that older students were 

more likely to receive federal financial aid. Perhaps they were better informed about their 

financial aid eligibility and application processes than were younger students, which may have 

given them an advantage in gaining financial assistance. Although community college students 

of all ages often hold full-time jobs while they attend school, the finding that older students were 

5 As defined in Table 1, these variables are time-invariant, restricted to the first trimester of college. However, 
tuition, full-time status, and program length are allowed to vary over time in our model. 
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significantly more often part-time students seems reasonable since older students are more likely 
to have greater career, financial, and family obligations. We expected that older students would 
be more likely than younger students to enroll in community college to upgrade their jobs skills, 
resulting in the older group having a disproportionate number of students enrolled in certificate 
programs of shorter duration than in academic transfer programs. Table 1 indicates that the 
difference in average program length between the groups is slightly positive, suggesting that 
older students are well represented in associate degree programs despite our expectation. 

The last set of variables used in our analysis concerns enrollment pathways, milestones, 
and outcomes. The first row on Table 2 shows the main outcome event that we considered: 
completion. Completion is defined as receiving a degree or certificate in one of the 17 trimesters 
of the event period. Those who did not complete a degree in the time period and but were still 
enrolled were “right censored” in their last enrollment term. As seen in Table 2, traditional- age 
students were, on average, more likely than were older students to graduate in 17 terms. 
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Table 2: Enrollment Pathway, Milestone, and Outcome Descriptive Statistics 



Enrollment Pathway, Milestone, or 
Outcome 


Percentages by age group 
Younger Older Difference 


Outcome 


Completion in 17 terms 


29.92 


19.04 


10.88* 


Nominal Credit Milestones 


Earned 10 credits 


78.71 


61.50 


17.21* 


Earned 10 non-remedial credits 


70.98 


53.72 


17.27* 


Earned 20 credits 


65.47 


44.55 


20.92* 


Earned 20 non-remedial credits 


59.13 


39.61 


19.52* 


Percentage of Program Completion 
Milestones 


Finished 5% of program 


88.11 


80.91 


7.20* 


Finished 15% of program 


77.17 


65.55 


11.61* 


Finished 25% of program 


69.12 


56.74 


12.38* 


Finished 50% of program 


55.46 


43.97 


11.49* 


Finished 75% of program 


46.70 


36.75 


9.95* 


Remedial Pathways 


Enrolled in Remediation 


61.43 


60.19 


1.24 


Mathematics 


48.82 


51.61 


-2.79* 


Reading 


34.27 


21.07 


13.20* 


Writing 


29.38 


20.47 


8.91* 


Passed First College-Fevel Course 
Milestones 1 


Writing 


52.58 


38.81 


13.77* 


Mathematics 


25.12 


17.14 


7.98* 


Number of Observations 


29,421 


5,652 





* Denotes significance at 0.01, two-tailed test, unequal variances. 

f For students who enrolled in writing or mathematics remediation only; N=9,801 and 17,279 for writing and 
mathematics, respectively 



Our model includes several time-varying indicators for the enrollment pathways and 
milestones, which are the model’s main focus. They can be classified into four categories: 
nominal credit milestones, percentage of program completion milestones, remedial pathways, 
and milestones of passing the first college-level writing and mathematics courses. The first set of 
milestones identifies when a student completes 10 or 20 credits, following Adelman’s (2004) 
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assertion that a major milestone in undergraduate education is the attainment of 10 credits. In our 
sample, 62 percent of older and 79 percent of younger students obtained at least 10 credits during 
the observation period. If we exclude remedial credits from this measure, 54 percent of older and 
71 percent of younger students attained at least 10 non-remedial credits during the observation 
period. The disparities noted here may be due to differences in enrollment intensity; older 
students may be more likely to enroll part time and therefore have a more difficult time 
accumulating credits. Similarly, a greater proportion of younger students, on average, reached 
the 20-credit milestone, whether counting all credits or only non-remedial credits. 

If older students are overrepresented in programs requiring fewer credits, then credit 
accumulation differences may not be very meaningful. Therefore, we suggest an alternate way to 
gauge student progress: percentage of program completed. This is simply the proportion of non- 
remedial credits earned relative to the number of credits required for a given student’s program. 
We considered five milestones for program completion at 5, 15, 25, 50, and 75 percent. 
Presumably students who completed increasing amounts of their program would have much 
better odds of graduating and lower odds of dropping out. There may also be percentage 
milestones that are particularly important or that have different impacts for our two groups. On 
all five measures, older students completed a lower percentage of their programs than did 
younger students. 

Remedial pathways were tested using four different variables, each testing time-invariant 
impacts of enrolling in remedial courses. The measures indicate whether or not a student enrolled 
in developmental classes in general, and if she enrolled in math, reading, or writing 
developmental education courses specifically. In our sample, there was little difference between 
older and younger students in the percentage of students enrolled in remedial classes: about 60 
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